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Toward personalized brain stimulation: Advances and challenges
In 1997, Freeman Dyson postulated two categories of scientific revolution in his book "Imagined Worlds". One kind is a concept-driven revolution, allowing us to explain "old things in new ways"; another kind is tool-driven revolution, allowing us to discover "new things that have to be explained". 1 The human brain, as the most delicate and complex organ, contains around 100 billion neurons and 100 trillion connections, which are responsible for our behavior, cognition, emotion, and mind. The delicate organization of the brain can be perturbed by physical, chemical, and metabolic factors at any time point across the life span, developing brain and aging brain in particular. To explore the mystery of the brain and the possible ways for maintaining brain health and treating brain disorders, the advances of neurotechnology will be the engine of scientific revolution in 21st century.
Brain stimulation is a rapidly evolving research field which offers unique opportunities to investigate the brain function (ie, explain old things in new ways) and modulate the brain activities (ie, discover new things that have to be explained) of the targeted networks.
From the perspective of bioenergetics, brain disorders are due to the disturbance of metabolism or energy. For instance, one of the most profound links between metabolism, cognition, and brain disorders is the dysfunction of mitochondria. 2 Given the responsibility in producing the adenosine triphosphate (ATP) for energy, mitochondria use electrons and protons from molecular oxygen to reduce water and generate proton-motive force to produce ATP from adenosine diphosphate (ADP). Since the functioning of the brain only relies on the ATP mitochondria produced, the disturbances of this process may be accompanied with brain disorders. Stemming from the dysfunction of mitochondria, recent studies found that brain stimulation could enhance the function of mitochondria and bring therapeutic benefits. 3 From the perspective of physics (Figure 1 changes underlying cognitive dysfunction in neurological and psychiatric disorders, and therefore investigating and developing personalized brain stimulation interventions. In this special issue, we have assembled reviews and original articles by the researchers and clinicians who have lead the way in the treatment of brain disorders and in the development of computational head model for the personalized brain stimulation. Finally, the guest editors would like to thank CNSNT and its editor in chief, Ding-Feng Su and managing editor, Buddy Zhou for providing initial impetus for compiling this special issue. We also thank all the contributors who share their insightful thoughts and recent research findings. 
